GENERAL COMMENTS
Dear authors, I carefully read the above manuscript, about a topic of great interest in Cardiology and Pediatric Cardiology rounds: the best approaches and the accuracy of different methods of Rheumatic Heart Disease screening. Overall, the deign paper is well-written and clearly described the methodology of the meta-analysis to be performed. The topic is very relevant and has not yet been explored with such methodology. However, some points need to be addressed to make it publishable in this journal:
-Introduction: considering this is a study design, the Introduction is too long (almost 2 pages) and should be focused. Specifically paragraphs 2 and 4 (and possibly 5) should ideally be reduced.
-Primary Objective: is it not clear: the accuracy of handheld echocardiography to detect RHD will be determined in comparison to what gold-standard. From the text, it is clear that conventional echocardiography will be the standard, but it should be added to the objective.
-Methods: the primary objective will be to evaluate the accuracy of handheld devices to detect any RHD (borderline + definite) or only definite RHD (according to the 2012 WHF criteria)? Will these analyses be performed and reported in full (including subgroup and sensitivity analyses)? This should be added to the Inclusion and Exclusion Criteria section.
-Sensitivity analysis: the description is too simple: besides the exclusion/inclusion of studies based on the analysis, it should be stated that, based on the data of the selected articles and the heterogeneity tests, other sensitivity analyses may be performed, considering specific characteristics of the studies, as echo protocol, training background of the examiner, age, geographical location, etc.). The sources of heterogeneity should be explored not only by visual inspection of the plots, but also by subgroup analyses as described above.
-Do the authors plan to perform meta-regression to evaluate the association of variables of interest and the accuracy variables? Depending on the findings, this would be an interesting approach, and should be at least mentioned in the methods.
REVIEWER

Andrea Beaton
Children's National Medical Center USA REVIEW RETURNED 13-Nov-2017
GENERAL COMMENTS
The authors have proposed an important study pooling data to asses the comparative ability of handheld echocardiography vs. standard echocardiography to detect subclinical RHD. I believe that the literature now exists to properly conduct this analysis, though there is still a relatively small number of publications in this field. The primary investigators are new to RHD, but supervised by experts in RHD and in the literature around echo screening ensuring proper contextualization of the results. Overall the protocol is well written and the statistical plan is well defined. I had a few suggestions/ clarifications:
1. The introduction may benefit from a bit of context on screening vs. diagnosis (typically in the handheld studies with lower criteria) as well as some of the functional limitations of handheld machines that necessitate modification of the 2012 WHF criteria (lack of spectral Doppler, etc.).
2. How will you account for the criteria used for "RHD" positive vs. the reference standard, which varies across studies (i.e. MR cutoff of 1.5cm considered positive vs. more strict 2cm cutoff consistent with WHF criteria)?
3. Am I interpreting correctly that this review will only include performance of handheld in detecting definite RHD (excluding the WHF category of borderline RHD)? May need a bit of additional clarification for easy understanding. Will moderate/severe RHD be excluded -or RHD that really should be clinically apparent? I am not sure the existing data is granular enough to sort this out, but many of the available studies contain these more advanced patients.
MINOR COMMENTS: 1) First paragraph introduction: Do we have conclusive evidence that diet is related to RHD? 2) Intro, 3rd paragraph -may be a formatting issue "319,400" in the PDF I have -maybe 319-400?
REVIEWER
AKM Monwarul Islam
Associate Professor, Department of Cardiology, National Institute of Cardiovascular Diseases (NICVD), Dhaka, Bangladesh.
REVIEW RETURNED
17-Nov-2017
GENERAL COMMENTS
The protocol sounds well. Every attempt has been made to ensure a good systematic review and meta analysis. However, the expertise of the man behind the machine and inclination to the World Heart Federation criteria in individual study may be a big issue, which has been realised in the paper.
REVIEWER
Kathryn Roberts Menzies School of Health Research Darwin Australia REVIEW RETURNED
18-Nov-2017
GENERAL COMMENTS
Since the publication of the WHF criteria in 2012, many echo screening studies have now been undertaken in different settings, using different personnel and different technologies. There is obvious appeal of using simplified equipment and less highly qualified personnel to conduct screening, particularly in low-income settings where RHD is most prevalent. As such the proposed systematic review is important and timely. A few points require clarification, as outlined below.
Abstract Page 3, line 15: Rather than speaking generally about the 'diagnostic performance of handheld echo', I think it would add clarity to define the proposed 'gold standard' (ie full echo using WHF criteria) in the abstract. Page 6, line 26: I would delete reference to the comparison with auscultation; it is not relevant to this review. Page 6, line 47: Terminology needs to be consistent; in the abstract, the stated objective is to detect 'asymptomatic' RHD on p3, but subsequently, the primary objective refers to the detection of 'subclinical' RHD on p6, line 47.
Methods
Page 7, line 33: (Exclusion criteria). Is it necessary to exclude studies which include some subjects with a clear history of ARF? In high prevalence populations, a screening program will inevitably include some individuals with a known history; does this preclude the assessment of the diagnostic accuracy of the screening test? Page 10, line 33: (Data extraction and management). In the initial inclusion criteria, the authors have stated that they will include only studies which have used the WHF criteria as the gold standard. Here, they suggest that they may include studies which have not used these criteria, and will 'attempt to standardise the criteria to mirror the 2012 criteria'. I do not think such studies should be included. In order to assess the diagnostic accuracy of a screening test, it is essential that the 'gold standard', against which it is being compared, is the same.
In addition to the above, I have also highlighted a few minor grammatical suggestions in the attached marked up version.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1 Overall I carefully read the above manuscript, about a topic of great interest in Cardiology and Paediatric Cardiology rounds: the best approaches and the accuracy of different methods of Rheumatic Heart Disease screening.
Overall, the design paper is well-written and clearly described the methodology of the meta-analysis to be performed. The topic is very relevant and has not yet been explored with such methodology. However, some points need to be addressed to make it publishable in this journal Thank you for the compliment.
Introduction Considering this is a study design, the Introduction is too long (almost 2 pages) and should be focused. Specifically paragraphs 2 and 4 (and possibly 5) should ideally be reduced.
Response: Thank you and agreed. One sentence in paragraph 1 has been removed, the second half of paragraph 2 has been removed, both paragraphs 3 and 4 have been entirely removed and the first 2 sentences of paragraph 5 have also been removed.
Primary Objective
The accuracy of handheld echocardiography to detect RHD will be determined in comparison to what gold-standard. From the text, it is clear that conventional echocardiography will be the standard, but it should be added to the objective.
Response: Thank you and agreed. The sentence has been revised to read as follows: "To determine the diagnostic accuracy of handheld echocardiography compared to standard echocardiography (2D, continuous-wave, and colour-Doppler echocardiography) performed by an experienced imager in conjunction with the 2012 World Heart Federation (WHF) criteria for the detection of any RHD in children and adolescents."
Methods
The primary objective will be to evaluate the accuracy of handheld devices to detect any RHD (borderline + definite) or only definite RHD (according to the 2012 WHF criteria)? Apologies for the ambiguity, we will investigate any RHD (both definite and borderline).
[please see page 5, line 4 and page 6, line 9] Will these analyses be performed and reported in full (including subgroup and sensitivity analyses)? This should be added to the Inclusion and Exclusion Criteria section.
Response: Yes, we have incorporated a section on subgroup analyses in the sensitivity analysis section [see page 10] Sensitivity / Subgroup Analysis Sensitivity analysis: the description is too simple: besides the exclusion/inclusion of studies based on the analysis, it should be stated that, based on the data of the selected articles and the heterogeneity tests, other sensitivity analyses may be performed, considering specific characteristics of the studies, as echo protocol, training background of the examiner, age, geographical location, etc.). The sources of heterogeneity should be explored not only by visual inspection of the plots, but also by subgroup analyses as described above.
Response: Thank you. We have revised the sensitivity analysis section to incorporate subgroup analysis which now includes the following phrase: "Subgroup analysis may be performed, considering specific characteristics of the studies, such as echocardiography protocol, training background of the examiner, age and geographical location." [page 10]
Statistical Analysis Do the authors plan to perform meta-regression to evaluate the association of variables of interest and the accuracy variables? Depending on the findings, this would be an interesting approach, and should be at least mentioned in the methods.
Response: Yes, the text has been amended to include the following: "We will also explore, through meta-regression, the relationship of test accuracy with categorical or continuous covariates such as test threshold." [page 10]
Reviewer 2 Overall The authors have proposed an important study pooling data to assess the comparative ability of handheld echocardiography vs. standard echocardiography to detect subclinical RHD. I believe that the literature now exists to properly conduct this analysis, though there is still a relatively small number of publications in this field. The primary investigators are new to RHD, but supervised by experts in RHD and in the literature around echo screening ensuring proper contextualization of the results. Overall, the protocol is well written and the statistical plan is well defined.
Response: Thank you for the compliment.
Introduction
The introduction may benefit from a bit of context on screening vs. diagnosis (typically in the handheld studies with lower criteria) as well as some of the functional limitations of handheld machines that necessitate modification of the 2012 WHF criteria (lack of spectral Doppler, etc.). The introduction has been shortened but has additional context and we have added the phrase "some limitations such as lack of Doppler capabilities." [page 4] Do we have conclusive evidence that diet is related to RHD?
Response: Thank you and agreed. The sentence which read: "Often considered a disease of poverty, RHD has virtually vanished in wealthier countries, largely as a result of improvements in living circumstances, diet and the use and availability of penicillin." has now been removed entirely.
Intro, 3rd paragraph -may be a formatting issue "319,400" in the PDF I have -maybe 319-400? Apologies for the confusion. The entire 3rd paragraph has now been removed.
Methods
How will you account for the criteria used for "RHD" positive vs. the reference standard, which varies across studies (i.e. MR cut-off of 1.5cm considered positive vs. more strict 2cm cut-off consistent with WHF criteria)?
Response: We will address the variations in test thresholds through a sensitivity analysis.
[please see
Inclusion and Exclusion Criteria Am I interpreting correctly that this review will only include performance of handheld in detecting definite RHD (excluding the WHF category of borderline RHD)? May need a bit of additional clarification for easy understanding.
Response: Apologies for the ambiguity, this review will seek to investigate any RHD. The sentence has been reviewed and now reads as follows: "We will consider all studies which evaluate any RHD (definite and borderline) as the condition of interest for inclusion in this review." Will moderate/severe RHD be excluded -or RHD that really should be clinically apparent? I am not sure the existing data is granular enough to sort this out, but many of the available studies contain these more advanced patients. We are not differentiating between definite disease and (severe) definite or clinical disease as both of these are diagnosed as screen and echo-confirmed positives. We agree that this is an important question, however it falls outside of the scope of this diagnostic test accuracy systematic review.
Reviewer 3 Overall The protocol sounds well. Every attempt has been made to ensure a good systematic review and meta-analysis. However, the expertise of the man behind the machine and inclination to the World Heart Federation criteria in individual study may be a big issue, which has been realized in the paper.
